Control of erythropoietin delivery by doxycycline in mice after intramuscular injection of adeno-associated vector.
We reported previously that controlled expression of a foreign gene in response to tetracycline derivative can be accomplished in mice by the autologous transplantation of retrovirus-modified muscle cells. Although regulated systemic delivery of therapeutic proteins from engineered tissues has potential clinical application, the transplantation of muscle cells is not currently feasible in humans. Several studies have shown that a single injection of adeno-associated virus (AAV) vectors into mouse muscle results in long-term expression of reporter genes as well as sustained delivery of proteins into the serum. Because this method is potentially applicable clinically, we constructed an AAV vector in which the expression of the mouse erythropoietin (Epo) cDNA is modulated in response to doxycycline. The vector was injected intramuscularly in normal mice. We observed that hematocrit and serum Epo concentrations could be modulated over a 29-week period in response to the presence or absence of doxycycline in the drinking water of these animals. Thus, a regulated gene expression cassette can be incorporated into a single AAV vector, such that intramuscular injection of the vector allows sustained and regulated expression of a desired gene.